


ToXR Oo4 794 fae B oo ¥IFS
' 2~ 25-%6

REFERENCE DOSES (RFDs) FOR ORAL EXPOSURE

Chemicals Benamyl CAS #3 17804~35-2
Caswell #: 754

Carcinogenicity: Evidence of oncogenicity in mice, no evidence in rats.
Classified as a Category C oncogen

Systemic Toxicity: See below,
Preparation Date: 3/5/86
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Endpoint Exparimental Doses UF MF RED
Haskell Lab. for 5 mg/kg/day - 100 - 0.05 my/kg/day
Toxicology and NOEL DI
Industrial Medicine (ADT)

(1968) 25 may/kg/Gay
: LEL

3-Gengration

Reproduction

Rat Study

Decreased pup weight
Conversion factor (rat) 1 ppm = 0.05 mg/kg/day
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Erdpoint amd ﬁcperﬁmntﬂ Doges:

3-Generation Reproduction Rat Study

Haskell Laboratory for Toxicolegy ard

© Industrial Medicine, Report No. 264-68(11-67},
Newendber 18, 1968

Benamyl 50 or 70% WP (dose based on % a.i.) was administered in the diet
at 0, 100, 500, and 2500 ppm to male and female ChR-CD rats for 3 generations
{7 litters). Six males and females were mated for the first generation, 12
males and females for the second generation, and 20 males and females for the
third generation. No treatment related effects were seen with the exception of
decrease in pup weanling weight at 500 ppm.
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Uncertainty Factors (UFs):
A UF of 100 includes uncer:téiﬁties in extrapolation fram laboratory animals
to humans. The extrapolation from the teratology data was considered to be
sufficlently covered by this UF, aince the NOEL for teratogenic effects is 30

Ing/kg/day i.e. 6 times higher than the NOEL of 5 mg/kg/day used to establish the RED.
Thus, there is an overall 600 fold margin between the teratogenic NOEL and the RED.

Modifying Factors (MFs):
bone
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Additional Camments:

Data Considered for Establishing the RED

1) 2-Year Peeding - Dog (NOEL=12.5 my/kg; LEL=62.5 mg/kg, cirrhosis and body
weight depression; minimum)

2) 3-Generation Reproduction - Rat (Systemic NOEL=S mg/kg; LEL=25 mg/kqg, decreased
pup weight; minimum)

3) Teratology - Rat (Terata NOEL=30 mg/kg; Terata LEL=62.5 mg/kg, microphthalmias
"~ minimum)

4) Teratology = Rabbit (Maternal and Fetotoxic NOEL 2500 ppm (HDT); supplementary)

5) 2-Year Feeding/Oncogenic ~ Rat (Systemic NOEL >125 ma/kgs minimum)

6) 90-Day Feeding - Dog (NOEL=12.5 mg/kg; LEL=62.5 ma/kg, inerease SGET and
alkaline phosphatase; minimum)

Bata Gap(s)

None

Other Data Conasidered

1) 2-Year Feeding/Oncogenic ~ Mice (Positive oncogen, NOEL <75 mg/kg,
hepatocellular neoplasms, and pulmonary alweolar carcinoma in males;
no core grade) ’
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Confidence in the RED:
Study: Medium Data Base: Madium RfD: Medium
‘The critical study appears to be of good quality and is therefore given

medium confidence. Since additional studies are of good to fair quality, the
RfD is given medium confidence.

...lll‘C.'O..‘..lll.....'."..'..‘.......‘.llll.‘.llll..l"I.O...l...'ll.'.'.‘l.....

. Documsntation of RfD and Review:

Registration Standard April, 1986
Special Review Pesition Document
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Agency RED Review: U.S. EPA Contact:

First Reiriew: 3/25/8¢6 Primary: George Ghali FIS 557-4382
Second Review:
Verification Date: 3/25/86 Secordary: Marion Copley FTS 557-1511
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REFERENCE DOSES (RFDS) FOR ORAL EXPOSU p
Chemicals Benomyl = - CAS #: 178U4=35-2 /" / /
R O8O

Carcinogenicity: Heptacellular carcinomas in mice Caswall #: 7%A

Systemic Toxicity: See below.
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End'pbint Experimental Doses . UF HF " RED (ADI*)‘"-
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Haskell Lab. for ° 5 mg/kg (NOEL) . 100 - ' 0.05 mg/kg/day -
Toxicology and (ADI)
Industrial Medicine 25 mg/kg (LEL)
(1968)

3-Generation . o
Reproduction : : vk
Rat Study .

Decreased pup weight
Dt
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" Endpoint and Experimental Doses:

3-Generation Reproduction Rat Study w
Haskell Laboratory for Toxicology and ' T
Industrial Medicine, Report No. 264-68(11-67),

November 18, 1968 , i

- Benonyl 50 or 70% WP (dose based on % a.i.} was administered in the diat
_ at 0, 100, 500, and 2500 ppm to male and female ChR-CD rats for 3 generations
" {7 litters). Six males and females were mated for the first generation, 12
males aand females for the second generation, and 20 males and females for the
third generation. MNo treatment related effects were seen with the exception of
decrease in pup weanling weight at 500 pEm.

Preparation Date: 3/5/86
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REFERENCE DOSES (REDs) FOR ORAL EXFOSURE 00476

Chemical: Benomyl ' CAS §: 17804-35-2
Carcinogenicity: Heptacellular carcinomas in mice Caswell #: 75A
Bystemic Toxicity: See below.

Endpoint Experimental Doses UF MF RED (ADI)
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Haskell Lab, for 5 mg/kg (NOEL}) 100 . - 0.05 mg/kg/day
Toxicology and (ADT)
Industrial Medicine 25 mg/kg {(LEL)

(1968)

3-Generation

Repreduction
Rat Study

Decreased pup weight
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Endpoint and Experimental Doses:

3-Generation Reproduction Rat Study

Haskell Laboratory for Toxicology and
Industrial Medicine, Report No. 264-68(11-67),
November 18, 1Y68

Benomyl 50 or 70% WP (dose based on % a.i.) was administered in the diet
at 0, 10U, 500, and 2500 ppm to male and female ChR-CD rats for 3 generations
(7 litters). Six males and females were mated for the first generation, 12
males aand females for the second generation, and 20 nales amd femles for the
third generation. No treatment related effects were seen with the exception of
decrease in pup weanling weight at 500 ppm.

Preparation Date: 3/5/86
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Unce. tainty Factors (UFs):
A UF of 100 includes uncertainties in extrapolation from laboratory animals

to humans. The extrapolation from the teratology data was considered to be
sufficiently covered by this UF (600 fold MOS).
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Moditying Factors (MFs}):
None
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Additional Conments:

bata Considered for Establishing a ADI, PADI or PLD

1) 2-Year Feeding - Dog (NUEL=12.5 mg/kg; LEL=62.5 mg/kg, cirrhosis and body
weight depression; minimum)

2) 3~Leneration Reproduction ~ Rat (Systemic NOEL=S mg/kgs LEL=25 mg/kg, decreased
pup weight; minimum)

3) Teratology — Rat (Terata NOEL=30 mg/kg; Terata LEL=62.5 mg/kg, microphthalmiajz
minimum)

4) Teratology = Rabbit (Maternal and Fetotoxic NOEL 2500 ppm (HDT); supplementary)
3) 2-Year Feeding/Oncogenic - Rat (Systemic NOEL »>125 mg/kg: mindmum)

6) 9U-Day Feeding — Dog (NOEL=12.5 mg/kg; LEL=62.5 mg/kg, increase SGPT and
alkaline phosphatase; minimum)

Data Gap(s)

Nohe

Other Data Considered

1) 2-Year Feeding/Uncogenic - Mice (Positive oncogen, NOEL <75 mg/kg,
hepatocellular neoplasms, and pulmonary alveclar carcinoma in males:
nc <ore yrade) }
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Confidence in the RED:
Studys Medium Data Base: Medium RED: Medium
The critical atudy appears to be of good qualiry and is therefore given

medium confidence. Since additional studies are of good to fair quality, the
RED is given medium confidence.
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Documentation of RED and Review:
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Agency RfD Review: U.S. EPA Contact:

First Review: Primary: George Ghali

Second Review:
Verification Date: Secondary:
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STUDY TYPE: Rehroducfion study ~ rats TOX, CHEM. NO.: 75A

HASKELL LAB, REPORT NUMBER: 264-68(11-67) FICHE/MASTER: 00066773
NO, ¢ [

SPONSOR: E. 1. du Pont de Nemours and Company

STUDIES PERFORMED AT: Haskal! Lab. for Toxlcology and Industrial
Medicine, Wilmington, Del.

AUTHORS: H« Sherman
DATE REPORT SUBMITTED: November 18, 1968
TEST MATERIAL: Benomy!, 50 or 70% wettable powder; 1-(Butylcarbamoyl

Z2-Benzimidazolecarbamic acid, methyl ester; (72.2%t or 51.5-52,0%++
?eﬂh-) L.

SYNONYMS: Carbamlic Acid, (1-((Butylamino)~carbony|}~1H-benzimidazol -~
2-yl)-methy| ester
INT=1991 '
N8=- 5409-9]
DPX-3866
N.B. 8084“1668

" Regrdduétion study
Rat, S-gEneration, 7=litcter,

Ne. of Animals. 6 M and & F/proup, Fo parents (animals left from 90-day
study): 12 M and 12 F/group, Fyp parents; and 20 M and 20 F/group, Fap
Pazants., N : !

Feeding Levels.* 0, 100, 500, and 2,500 ppm. - ; .
Duration. Time to produce 3 penerations, 7 litters in all. :
- Mortality. - No effect on numbaers of stillborn or on survival to &
days or to weaning, - - '
Body Weight. Pups from parents at 500 and 2,500.ppm weighed less,
at weaning, than control or "100-ppm'" pups in the Faps F3a, F3p, and
F3c litrers. (See Table, below.) However, the various groups of
F3c pups kept on test for 9 weeks pest-veaning and for a further 6 ,
wesks on control diets had zrowth curves of similar slopa.
Histopathology, No effect on F3p weanlings. Tissues studied. weres
Pituitary, thyroid, parathyroid, adrenal, skeletal muscle, ‘sciatic
nerve, brain, spinal cord, eye, exorbital lacrimil gland, mammary
gland, bone marrow, spleen, thymus, lung, upper trachea, heart,
stonach, ducdenum, cecum, salivary gland, puncreas, liver, testis
or ovary, epididymus or fallopian tube, uterus oy prostate, urinary
bladder, and kidnev, '
"No-Effect Level." Conservatively, 100 Ppm; $ince average weunling
weights in Fpp , Faz, F3p, and F3. litters are low for "500-ppm" and

“2,200-ppm' pups, as compared to corresponding control and "100~-ppm"
values, )

March 25, 1970 ' 9

M. Quaife, Ph.D. - | BEST AVAILABLE COPY

} Information obtained from the WHO bliography (Nov.-Dsc./83)
on Benomy|. _ o
t used through week 10 of the Fip generation
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Y . Table from original review:

ki) ‘ S Do Ngy
s
" PP Nos. 0OF0-Y406 .
. and  0GO-936 -8~ - March 25, 1970 .
Parameters in Lhis reproduction study are tabulated: s

A ,Average Average Average -
~ ppm . ‘Litter No. Boxrn F.I, G.1,. V.l. L.1. Weanling-
" Benomyl- Size —~ Alive (%) ) (%) (%) Weight ' (g)

w : B Fia Litter N
v’ 11,7 11,2 100 100 94 98 48 »
+100 11.2 . 11,2 67 100 100 100 5 54
‘ -500 10,2 . 10.0 B3 100 98 ., 98 ~'59 P
CT ot 2,500 13.0 12,8 100 100 97 . -93 .' 57 o
| Fyp Litter - I
. 0 12,5 10,8 100 100 87 98 57
" “ 100 13.6 13,2 83 100 97 100 . 58
) 500 11.6 10.6 82 100 91 ° 93 62
2,500 13,2 12, 100 100 91 100 54
. rza ‘Litter . i
0 10.8 10.4 83 100 35 96 51 '
100 11.8  .1l.6 92 100 97 95 56
500 10.6 10.5 B3 100 98 97 52
2,500 11,3 11,2 91 100 96 98 48
Fyplittar - ' W
. 0 10.8 10.0 92 91 90 99 60
e : 100 13.6 13.6 92 100 100 100 59
o - 500 11.1 10,6 67 100 . 89 97 52
- 2,500 12,9 12.6 91 90 96 100 51
Fy,litter
0 9.5 8.9 85 100 93 99- 56
100 11.3 10,7 75 93 90 98 - 57
500 9.6 9.5 70 100 98 100 52
2,500 11.9 11,7 + 80 100 98 99 51
: FypLitter .
0 13.1 12.6 80 100 95 99 58
\ 100 13,5 13,3 68 . 92 97 100 59
500  1l.1 10,7 70 100 94 99 52
2,500 11.9 10.4 85 100 84 98 54
' F3cLittgr .
0 11.6 10.0 65 92 87 - 100 60
100 11.9 10.5 67 100 87 100 62
500 9.5 8.5 55 100" 88 93 " 52 ,
2,500 13.0 10.6 75 93 79 96 . Sln .
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Addendum to review for clarification of material and methods by M.
Coplay.

Diafar} levels of INT-1991 (using 50% WP):
Group Treatment

-

Contraol (1) tood + 1% CO
Low dose (V)(LDT) food + 1% CO +
100 ppm INT-1991 (0.01% formulation)
Mid dosa (V1)(MDT) food + 1§ CO +
300 ppm INT-1991 (0.05% formulatien)
High dose (VI11)(HDT) tood + 1% CO + .
. 2500 ppm INT-1991 (0.25% formulation)

CO = corn ol

Species: ChR-CD rats. :
Mating procedure: FEach Fo female was exposed sequantially to 3 Fo
males (from the same dietary group) for 5 days. After mating (15 da
total) the females were separately housed and examined twice dally
till parturition. :
Fia were sacrificed at weaning.
Fig - Twelve malas and females from each group were mated at 3
months.
F2A were sacrificed at weanlng.
F2B - Twenty males and females from each group were mated at 3
months , ‘
Fzp were sacrificed at weanling. '
- Fzg - Two of each sex from each of five i1tters/group were
examined at necropsy. Those fram the control! and HODT
were examined histologlcally,

F3sc - used for reassessment of growth curve.
All litters were reduced to 10 when necessary. Parameters measurad
were: No. of pragnanclies; no. of survivors at birth, 4, 12 and 21
days; body weight at weaning (21 days).

CONCLUSION: NOEL 100 ppm
LEL 500 ppm (decrease in pup weights)

CORE-CLASSIFICATION: core minimum

Original review evaluated and addeadum added by M.P.Copley, D.,V.M,
Tox. Br.
9/12/85
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Chemical: Bencay. . CAS #: 17804~35<2
: Caswell #: 752

Carcinogenicity: Evidence of oncogenicity in mice, no evidence in rats.
- Classified as a Category C oncogen

Systemic Toxicity: See below,
Preparation Date: 3/5/86

lll..l.lii‘l'li...'...O.l"....'....’l.l.lIl....lllC.."II‘.'Ili.l.....'.l....'l....

Exxipoint Experimental Doses UF MF RED

Haskell Lab. for 5 mg/kg/day 100 - 0.05 my/kg/day
Toxicology and NOEL I\
Industrial Medicine (AY
(1968) _ 25 mg/kg/day '

LEL

3~Ceneration
- Rsproduction
Fat Study

Decreased pup weight
Conversion factor (rat) 1 ppm = 0,05 mg/kg/day

....l.’.‘.‘......'.'l.l........"..l.'.‘.ll“l".'.I...'....-..........‘.'lll..l.l.l

Endpoint ard Experimsntal Doses:

3-Generation Reproduction Rat Study

Haskell Laboratory for Toxicology and
Industrial Medicine, Report No. 264-68(11=67),
‘Novermber 18, 1968

Benamyl 50 or 70% WP (dose based on % a.i.) was administered in the diet
at 0, 100, 500, and 2500 ppm to male and female ChR—~D rats for 3 generations
(7 litters). Six males and females were mated for the first gemeration, 12
males and females for the second generation, and 20 males ard females for the
third generation. No traatment reiated effects wers seen with the exception of

in pup weanling weight at 500 ppm.
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gkoca (UFs) & |

MO0 includes uncertainties in extrapolation fram laboratory animals
extrapolation from the teratology data was considered to be

sufficiently covered by this UF, since the NOEL for teratogenic effacts is 30

my/kg/day i.e. 6 times higher than the NOEL of 5 mg/kg/day used to establish the REr
'nm:?/&wn is an overall 600 fold margin between the teratogenic NOEL and the RED,

- Modifying Pactors (MFs):
None

UCI.‘IC..‘O"ll..llll..llll.l'!li."lltl‘.lll....lll.l.l...l,.."ll.lll...!lll‘..’.l‘

Additional Comments:

Data Considersd for Establishing the RED

1) 2-Year Peeding - Dog (NOEL=12.5 my/kgy LEL=62.5 mg/kg, cirrhosis and body
waigat‘dqpraaaiom i nimum)

2) 3-Generation Reproduction = Rat (Systemic NOEL=5 mg/kgs LEL=25 mg/kg, decreased
pp weight: minimu)

3) Toratol:;iy - Ra;t (Terata NOEL=30 mg/kg; Terata LEL=62.5 mg/kg, microphthalmia:
nimum

4) Teratology = Rabbit (Maternal and Fetotoxic NOEL 2500 ppm (HDT); supplementary)

5) 2-Year Feading/Oncogenic - Rat (Systemic NOEL >125 mg/kg: minimgn)

6) 90-Day Feeding - Dog (NOEL=12,5 wo/kg: LEL®62.5 mg/kg, increase SGPT and
alkaline phosphatase; minimum)

Data Gap{s)

hbnel

Other Data Considered

- 1) 2-Year Feeding/Onoagenic = Mice (Positive oncogen, NOEL <75 mg/kg
hepatocellular necplasms, and pulmonary al&eolar_carcinam'in males;
no core grade)

.."..‘...l..l..‘......ll.'....l....“l.l.O.l.l‘lili.lll00‘.l..IIC.'I.....‘."....'I’
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Confidence in the RED:
Study: Medium  Data Base: Medium " RED: Medium
The critical study appears to be of good quality and is therefore given

medium confidence. Since additional studies are of good to fair quality, the
REfD is given medium confidence.

.‘."....‘.......Cl......l‘..-l..l.......‘....‘l.'...l...'..ll.".l..’lll.‘....l....

Documentation of RED and Review:

Registration Standard April, 1986
Special Review Position Document

.Illllltii.l‘.l'.tiil.'lll......lil.l.ll.....lll..ll‘....l".!i..'...l‘lll"lIli'lll
Agency RED Raview: U.S. EPA Contact:

First Review: 3/25/86 Primary: George Ghali FTS 557-4382

Second Review: '
Verification Date: 3/25/86 Secondary: Marion Copley FTS 557-1511




